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Surveillance Network showed that international travelers 12-17 years old had a significantly higher proportionate morbidity rate for systemic febrile illness but a lower one for respiratory illnesses or diarrhea following a trip to Asia, sub-Saharan Africa, or Latin America. 5 In a study from The Netherlands, adolescents 12-18 years old had 3-times increased morbidity compared to their parents following travel to Asia, subSaharan Africa, or Latin America, which was attributed to their limited parental supervision in association with increased risk-seeking behavior among adolescents. 6 The objective of the current study was to non-systemically review the literature about adolescent international travelers, looking at particular aspects of their travel-associated morbidity and its prevention.
Methods
PubMed was searched for articles published from 2000 through 2017 using a combination of the words "adolescents", "children", "pediatric", "travelers" and "travelers". A total of 1178 articles were found. After the abstracts were read, 52 articles were selected for a complete reading. Among them, 31 articles were excluded because either there was no data about adolescent travelers or data about adolescent travelers could not be retrieved for analysis. Finally, 21 articles that presented original data about adolescent travelers was included in the study. Review articles were also read, and the websites of public health organizations (World Health Organization [WHO] , Center for Disease Control and Prevention [CDC] , Public Health England) and the website of the WHO were searched for data about travels. Finally, 47 articles were included in this review based on their relevance to the study topic. Articles were studied by both authors independently. The review was conducted in accordance with the PRISMA statement ( Figure 1) .
Children, adolescents and adults were defined as persons <12 years, 12-18 years, and >18 years of age, respectively. VFR travelers were defined as travelers whose primary purpose was travel to VFRs. 25 
Results and Discussion
Profile and Level of Preparedness of Adolescent International Travelers Pre-travel consultation is very important for safe international travel. In this section, the level of pre-travel preparedness of adolescents traveling abroad is discussed. Four studies presenting original data about the preparedness of adolescent international travelers were identified. 7, 8, 12 In the first, an airport-based study of 68 adolescents traveling from Greece to high-risk African or Asian destinations, only one third sought pre-travel services. 7 The second study of 239 adolescents from Greece traveling mainly to sub-Saharan Africa or Latin America for at least 3 months revealed that adolescents more frequently planned to visit rural areas and to engage in adventure sports compared with children and adults. 8 Both studies found significant gaps in vaccinations against typhoid fever, rabies, Japanese encephalitis, and meningococcus despite traveling to endemic areas; however, in many cases pre-travel services provided a good opportunity to catch-up routine vaccinations in adolescents. 7, 8 Gaps in prescription of anti-malarial prophylaxis were also found. 7, 8 In a study of 370 travelers at a Canadian travel clinic, children <18 years old accounted for 48% of the study subjects, of which 36% were adolescents. 12 Adolescent travelers aged 12-17 years were more likely to travel for education/volunteer purposes or for vacation and less likely to travel for VFRs compared with young children. 12 In this latter study, more than one half of travelers visited the travel clinic within 4 weeks of their departure date. 12 A 2008 Youth Styles survey among 1704 adolescents from the United States aged 9-18 years showed that 131 (7.7%) of them had traveled in the past 12 months, mainly to Mexico (44.3%), the Caribbean (42.4%), and Central/South America (12%); their main purpose was for vacation (81%) followed by VFRs (21.7%). 17 Approximately one-fifth (18%) of the adolescents traveled without parents (mean age: 15.5 years compared to 13.5 years for those traveling with their parents). Of those who travelled, only 16.7% sought pre-travel medical care. Among them, approximately two-thirds (63.7%) reported that they did not receive any of the following: hepatitis A vaccine, typhoid fever vaccine, yellow fever vaccine, meningitis vaccine, malaria prophylaxis, or antidiarrhea prophylaxis. Males, older youths (14-18 compared with 9-13 years old), travelers and those who did not seek pre-travel medical care had higher mean sensation-seeking scores. 17 A United States study of 1,731 travelers <18 years old showed that although adolescents 12-18 years accounted for 1,053 (61%) travelers, they accounted for only 159 (26%) of 610 VFRs. 20 Similarly, adolescent travelers from Greece traveled less frequently to VFRs compared with younger children. 7, 8 These studies indicate gaps in pre-travel services and in the level of preparedness among adolescents traveling to high-risk destinations.
Travel-Associated Morbidity
International travelers often encounter illnesses or injuries. Data on travel-associated morbidity among adolescent travelers will assist healthcare professionals in improving their pre-travel services to them. In the United States 2008 Youth Styles survey of 1704 adolescents 9-18 years old, 20% of travelers reported illness and injury during travel, including diarrhea, fever, cough/cold/pneumonia, and injury due to motorized vehicle accidents. 17 In another 2-year survey of 784 travelers from the United States to international destinations, more than half of adolescent travelers 10-19 years of age reported that they encountered at least one health problem during their travel. 19 A prospective study of reported morbidity following a travel from the Netherlands to Asia, Africa, or Latin America found that adolescent travelers 12-18 years of age had significantly higher ailment rates compared with younger children and their parents (11.2, 7.0, and 4.4 ailments per person-month of travel, respectively; P value <0.05). 6 This is attributed to the fact that adolescents are less strictly supervised by their parents than younger children and may therefore engage more frequently in risk-seeking behavior. Overall, 85% of all children and 70% of all parents reported some kind of ailment during travel. 6 In a Finnish study of ill or injured international travelers, infections (59.9%) and injuries (14%) were the most frequently diagnosed categories. 10 In this series, young age (15-29 years) was a risk factor for hospitalization, along with male sex, vascular disease, and travel to sub-Saharan Africa, Australia, New Zealand, Oceania, or Asia. 10 These studies indicate that adolescent travelers often face health problems while travelling abroad and have a different profile of morbidity than younger children or adults.
Infectious Diseases
Infectious diseases are a significant component of travelassociated morbidity during international travel. Data on travel-acquired infectious diseases among adolescent travelers is often fragmentary and sporadic with few exceptions. Hagmann et al analyzed the data from 1591 ill pediatric international travelers reported to the Geosentinel Surveillance Network during 1997-2007. 5 Their main diagnoses were diarrheal disease (29%), dermatologic disorders (25%), systemic febrile illness (23%), and respiratory disorders (11%). There were 653 adolescents 12-17 years old in this cohort. 5 Their main destinations were Asia, Latin America and sub-Saharan Africa (27%, 26% and 24%, respectively), and 67% of them travelled for recreational purposes followed to VFRs or to participate in a mission/ volunteer (12% each). Despite the fact that they traveled to high-risk destinations, only half of them (48%) received pretravel counseling. 5 In terms of morbidity, adolescent travelers had a higher proportionate morbidity rate for systemic febrile illnesses compared with younger children. Compared with shorter travels, long-term travels (>30 days) also increased the odds of the diagnosis of systemic febrile illness. 5 In another study of travel-associated illness in children from Switzerland during 2007-2008, the proportion of children with diarrheal disease, other gastrointestinal and genitourinary disease, injury, or musculoskeletal disease increased with increasing age, while the proportion with respiratory illness declined with increasing age. 18 In conclusion, the published data also indicates a different spectrum of health problems among adolescent travelers.
There is very little published data about infectious-related morbidity among adolescent travelers by infectious syndrome. In a study of 890 children and adolescents presenting to the University of Munich outpatient travel clinic (Germany) during 1999-2009 after returning from Africa (46%), Asia (35%), or Latin America (19%), the most common clinical syndromes were acute diarrhea (25%), dermatologic disorders (21%), febrile/systemic illnesses (20%), and respiratory diseases (8%). 4 In this study, the highest risk for acquisition of any infectious disease was noted after a trip to Central, West, or East Africa (increased by 20.71-, 9.53-and 6.22-times, respectively), followed by a trip to South America (x1.94) or South/Southeast Asia (x1.57). Compared with the younger pediatric age groups, adolescents aged 15-19 years were more frequently involved in adventure travel and backpacking with low hygiene standards; they less frequently traveled to VFRs. 4 In terms of diagnoses, dengue fever was significantly more common among adolescents 10-14 and 15-19 years old (6.6% and 2.4%, respectively) compared with younger age groups (0% and 1.3% in 0-4 and 5-9 years old, respectively) (P value < 0.01). Similarly, mononucleosis was more frequently diagnosed in adolescents 10-14 and 15-19 years old (2.5% and 3.9%, respectively) than among younger children (0% and 0.6% in 0-4 and 5-9 years old, respectively) (P value = 0.02). In addition, adolescents 15-19 years old more frequently presented with genitourinary disorders (urinary tract infection, vaginitis, herpes genitalis) compared with younger age groups (4.6% compared with 0.6% in 0-4-yearold travelers and 2.5% in 5-9-year-old and 10-14-yearold travelers; P value = 0.07). In contrast, acute diarrhea and dermatologic disorders were statistically significantly more common in young children. 4 International travel also accounts for almost all cases of typhoid fever and more than 40% of hepatitis A cases in many developed countries, mainly in youth and persons <35 years. 26, 27 Published data showed a different spectrum of travel-acquired infectious diseases among adolescents.
Malaria is associated with a significant morbidity and occasionally mortality and high healthcare costs in the returning traveler. Children account for a considerable proportion of imported malaria in non-endemic developed countries and are at risk for severe and life-threatening complications, especially when infected with Plasmodium falciparum. 28 Children and adolescent VFRs are at increased risk for the acquisition of malaria. 25 In a study of 17 009 pediatric malaria cases imported in Australia, Japan, the United States, and eight European countries during 1992-2002, adolescents 15-17 years of age accounted for the largest overall percentage (3079 cases; 18.1%), while in Australia and the Netherlands the 15-17-year-old group accounted for 30.3% and 27.4% of cases, respectively. 21 Most cases (77%) were imported from Africa, mainly from West Africa, and were caused by P. falciparum. 21 Inadequate compliance of travelers with the appropriate preventive measures was a major issue. In the abovementioned study, only 17.5% of malaria cases had taken antimalarial prophylaxis. 21 In another study of imported malaria among persons <20 years of age in Spain during 1990-2008, adolescents 15-19 years old accounted for 50 out of 174 cases; 88% of adolescents 15-19 years were immigrants. 22 In this study, traveling to VFRs and an age of 15-19 years were statistically significantly associated with imported malaria among immigrant residents (odds ratios [ORs] = 6.2 and 3.7, respectively). 22 Dengue and other vector-borne diseases are also serious infections for travelers to endemic areas. In a series of 8 cases of severe dengue in pediatric VFR travelers after a trip to the Caribbean, six were adolescents (median age: 13.6 years). 15 Patients had a median stay at their destination of 32 days and presented because of an acute febrile illness within 11 days after they returned. 15 In 2 adolescents the diagnosis of dengue hemorrhagic fever was established based on clinical and laboratory findings. 15 Similarly, adolescents 10-19 years old accounted for almost all cases of dengue fever diagnosed among children out of a total of 676 laboratory-confirmed dengue cases imported in Belgium over the period 2002-2013. 16 From January to 15 July 2016, 625 Zika virus infection cases were reported in France including 15 (2%) adolescents aged 10-19 years.
14 Most of them (85%) were imported from Martinique, French Guiana, and other French departments of the Americas.
14 It is possible that adolescents were underrepresented in this series of laboratory-confirmed Zika infections, not because they were not infected, but rather because childbearing-age groups constitute the target groups for confirming a diagnosis in the frame of the teratogenic effects of the Zika virus.
Vaccine-preventable diseases also account for a significant portion of infectious-associated morbidity for unvaccinated travelers to endemic areas or areas with outbreaks. A telephone-based survey of 44 measles cases in Australia during 2013-2014 showed that adolescents contributed significantly to measles importation in this country. 13 In particular, of the 44 measles cases including 9 (20.5%) adolescents, 25 (56.8%) had a history of travel abroad. 13 Of them, only one (4%) had received pre-travel advice. The main reasons for not seeking pre-travel advice were "no perceived risk of diseases" and "previous overseas travel without any problem". 13 In another multi-center study, adolescents accounted for 4 (6%) of 74 travel-acquired cases of pertussis. 9 Sexually-transmitted infections (STIs) are also of concern for adolescent international travelers, since young age (15-25 years old) is a common risk factor for travel-acquired STIs. 11 Although adolescents and young adults constitute 25% of the sexually active population, these age groups account for almost 50% of all new acquired STIs. 23 This is explained by the increased likelihood among young people to engage in high-risk sexual behavior compared with older age groups, in the light of meeting new people and the willing for new experiences. 11 Male sex, traveling to VFRs, not having a pretravel consultation, and a duration of travel <30 days are also independently associated with a diagnosis of STI among travelers. 11 Additional risk factors for engaging in casual sex while traveling include paying for sex, multiple partners, casual sex or multiple partners at home, longer duration of stay, and use of alcohol or illicit drugs. 11 It is estimated that only 50% of travelers use condoms during casual contact abroad. 29 A broad spectrum of travel-acquired STIs has been noted, depending on destinations and travelers' demographic characteristics. Prevalence rates as high as 5.7%-17% for gonorrhea were noted in sub-Saharan Africa, followed by 0.1%-3.5% in Asia and Western Pacific. 11 Transmission is facilitated by the fact that gonorrhea is mainly transmitted by asymptomatic carriers; the underreporting of cases also contributes to transmission. 11 Chlamydiasis is diagnosed mainly among young sexually active women, particularly adolescents. 24 Syphilis outbreaks have been reported following the importation of travel-acquired cases from developing countries, where seroprevalence rates range from 3.5%-8% in South/Southeast Asia, to 5%-6% in Latin America and 2.5%-17% in sub-Saharan Africa. 11 Other STIs of importance for the traveler include chancroid (which is endemic in many developing countries), lymphogranuloma venereum, granuloma inguinale, trichomoniasis, genital herpes, genital warts, and human immunodeficiency virus (HIV) infection. The highest prevalence rates of HIV are noted in subSaharan Africa followed by Southeast Asia, while HIV/AIDS is emerging in post-Soviet countries. 11 STIs are a significant cause of health problems among adolescents engaged in highrisk behavior, and appropriate recommendations should be offered.
Vaccinations
Vaccinations account for an important section of pre-travel services. Pre-travel counseling should be offered timely, and all recommended vaccinations should be completed one month before departure. Adolescents should be up-to-date with routine vaccinations, and pre-travel services offer an excellent opportunity for catch-up routine vaccinations. 7, 8 Vaccines that are specifically recommended in early adolescence include one booster dose of diphtheria-tetanusacellular pertussis-inactivated poliomyelitis (DTaP-IPV) vaccine and human papilloma virus (HPV) vaccine. Parents who refuse their children vaccinations because they rely on herd immunity in their country should be informed that herd immunity does not exist against tetanus or infectious diseases that are still endemic in destination countries (e.g., measles).
Following a risk-assessment based on the travelers' and travel characteristics, specific vaccines may be recommended. These include the typhoid, rabies, cholera, Japanese encephalitis, tick-borne encephalitis, yellow fever, hepatitis A vaccine, and the tetravalent meningococcal (A,C,W135,Y) vaccine. Influenza vaccination should also be considered based on season and travel destination.
Antimalarial Prophylaxis in Adolescents
Adolescents should be informed about the risk of malaria at their destination, malaria illness, risk factors and preventive measures. 30, 31 A combination of preventive measures will provide the best protection. The insect repellent DEET (N,
N,diethyl-m-toluamide or N, N-diethyl-3-methylbenzamide)
is safe and effective and has been used for more than five decades. 32 Herbal repellents containing citronella, eucalyptus, or other herbs are not as effective as DEET, and environmental insecticides offer limited protection. 30, 33 If sleeping outdoors or in unscreened accommodations, insecticide-treated mosquito nets should be used. Mosquito bed nets must be free of tears. 31 Clothes and bed-nets are useful bite barriers during dusk and dawn. 33, 34 Insecticides can be impregnated into bednets, applied to clothes, or be sprayed. Their protection can last for several weeks, even if laundered. If more concentrated forms of insecticides are used, protection can last up to 12 months. 35 The decision to provide antimalarial prophylaxis is based on travel characteristics and local resistance patterns. Mefloquine is effective and safe, however it is only available in tablet formulation. Side effects in prophylactic doses are usually similar to the effects in adults, however vomiting is more common in children. 35 The combination of atovaquone and proguanil is also safe and effective in traveling adolescents, however, cost and daily compliance are important issues.
34
Daily doxycycline is recommended for adolescents >8 years who are traveling to areas of mefloquine-resistant malaria or who are not able to take other products. Doxycycline is not recommended for children <8 years of age because of concerns in relation to the staining of growing teeth. Antifungal agents are recommended for adolescent girls taking doxycycline in case of symptomatic vaginal candidiasis. 33, 34 For adolescents traveling to chloroquine-resistant endemic areas, mefloquine atovaquone-proguanil, or doxycycline, is usually recommended, except in areas of Southeast Asia where mefloquine resistance occurs. For adolescents with normal G-6-PD activity, primaquine is another prophylactic option, although less effective. 31, 34 Chloroquine is another safe drug for malaria prophylaxis in adolescents and can be used for destinations where P. falciparum is still sensitive. Although the risk of retinopathy is low, periodic eye examinations are recommended for adolescents using chloroquine for >5 years.
All travelers, parents and adolescents, should be advised to seek immediate medical attention for prompt diagnosis and treatment if signs and symptoms of malaria occur either while abroad or up to a year after their return. 31, 34 Fever in travelers returning from the tropics should be considered to be malaria until proven otherwise. Suspected cases should be investigated urgently by blood films. 31, 34 Accidents in Adolescent Travelers Traffic accidents, drowning, accidents related to waterrelated activities, and violence constitute the most common causes of injuries in travelers, including adolescents. Other causes of injuries include natural hazards during outdoor and wilderness activities. It is expected that the increasing popularity of eco-tourism and adventure travel will likely increase the number and diversity of accidents in remote locations, falls, burns, poisoning, drug overdose, suicide, civil unrest, and terrorism. 36 Travelers are ten-times more likely to die from injury than from infection while abroad. 37, 38 Motor vehicle accidents are the leading cause of death among pediatric and adolescent international travelers, accounting for more than half of fatal events; drowning is the second most common cause of death. [36] [37] [38] [39] [40] It has been estimated that United States pediatric travelers 0-14 years old are more than 2-times as likely to die from a motor vehicle accident and 3.7 times as likely to die as a result of drowning, compared with non-travelers. 39 Families should be strongly advised to supervise their children around streets and roads. In developing countries, traffic rules may not be enforced. Travelers should "look both ways" before crossing streets in countries with driving habits different from their country of origin. 33 Safety belts should always be used. 41 Children should always be supervised near water, and an adult "buddy" should always be available in the water close to a child when playing in the water. 42 Risk factors for boating injuries such as alcohol consumption by drivers and propellers left running while people are still swimming or climbing in or out of the boat should be avoided. Parents and adolescents planning to use a boat at their travel destination should be well informed about good boating safety practices. 33 Visiting animals may be one of the pleasant recreation activities when traveling overseas; however, travelers should be aware of safety precautions around animals. Animal bites are relatively common in travelers, including adolescents. 43 To avoid animal bites, travelers should avoid playing around unknown animals, and animals should always be viewed from a safe distance. Animal bites should be treated immediately by a health professional in view of injury, bacterial contamination, and rabies. International travelers to rabies-endemic regions, particularly to Asia and Africa, should be informed about the potential of rabies exposure and the efficacy and safety of pre-travel vaccination against rabies. 33, 43 Alcohol and Substance Use, Body Piercing and Tattoo Alcohol and substance use may represent a significant problem for adolescents during travel. In a recent study, two thirds of young holidaymakers, including adolescents, visiting Mediterranean destinations reported having been drunk on holiday, and over 10% using illicit drugs. Levels of drunkenness and drug use varied with nationality and holiday destinations. Using drugs other than just cannabis on holidays and frequent drunkenness were also predictors of unintentional injury. 44 Drug use trends and attitudes in young travelers showed similar trends to "settled" adolescents, however, their level of health awareness and knowledge of drug services is poor; this may be related to the social isolation of young travelers which makes them vulnerable to drug use as a result of poor knowledge of service provision and literacy levels relating to drug education and treatment. 45, 46 During pre-travel consultations, adolescents and their parents/supervisors should be advised to be careful to avoid the unsafe use of alcohol and other illicit substances during foreign travel.
Body piercing and tattooing when the sterilization of needles between subjects is not performed on a routine basis or when a common source of tattoo dye is used for multiple recipients are well known sources of transmission of hepatitis B, hepatitis C, HIV and syphilis in highly endemic countries.
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Adolescents frequently engage in such activities. Therefore, piercing, tattooing, and acupuncture should be avoided in settings with low or unknown hygiene standards. 47 The reuse of needles or syringes should be strictly not allowed.
Additional Precautions
Used properly, condoms offer protection against STIs during sexual activity, and adolescents should be advised for their consistent use. However, they should be advised that barriers do not offer 100% protection. Vaccination against hepatitis
What Is Already Known?
Adolescents increasingly travel to high-risk international destinations.
What This Study Adds?
Gaps in vaccinations, antimalarial prophylaxis, and pre-travel counseling for adolescents traveling to highrisk destinations were identified. The articles reviewed reported 50%-83% of adolescents failed to receive pretravel counseling. Adolescent travelers often have a different travel-associated morbidity related to their frequent engagement in high-risk behaviors. In some studies, adolescent travelers were reported more likely to become ill compared with young children and adults. The most common travel-related diseases were infections and injuries. Antimalarial prophylaxis was only taken by 17.5% of malaria cases in a large study. Pre-travel counseling for high-risk behavior of adolescents should be improved.
Review Highlights
B and HPV should be offered. 11 Pregnancy issues should be discussed. Adolescents should be advised that monogamous sex with a stable, uninfected partner or sexual abstinence are the only ways to efficiently protect against STIs. Pre-travel counseling should offer the opportunity to discuss with adolescents sexual behavior and other high-risk behaviors in the absence of parents.
Adolescents with pre-existing medical conditions should be advised to get their medications for their entire trip before departure. Preventive measures for the prevention and management of travelers' diarrhea should also be discussed. All travelers should have a medical insurance for potential healthcare seeking, hospitalization, and medical transportation while abroad.
Conclusion
Very few studies present original data on adolescent international travelers. Adolescents increasingly travel abroad; however, inadequate pre-travel counseling, vaccinations, and antimalarial prophylaxis are common in this age group. In particular, most adolescent international travelers fail to receive pre-travel counseling. In addition, adolescents are frequently involved in high-risk behaviors during travel. Adolescents often demonstrate a different travel-associated morbidity compared with younger children and adults. Pre-travel counseling about vaccinations, antimalarial prophylaxis, and the prevention of high-risk behavior for adolescents planning to travel abroad should be improved. Communication strategies to access adolescent travelers and their parents should be developed.
